ABSTRACT
59
Several studies have devised methods to estimate solar radiation [1] .
60
A major challenge in estimating solar radiation concerns its variability. Several studied in the area of energy. The random forest (RF) technique [20] , which includes 99 an ensemble of decision trees and incorporates feature selection and interactions 100 naturally in the learning process, presents a good option for estimating solar radiation.
101
By using the RF method, one can obtain predictions and identify predictors that are 102 associated with the response via RF's inbuilt variable importance measures, and also
103
it provides the possibility of taking the ordering information into account and may 104 yield improved predictions. As far as we know, the potential of air pollution index has 105 been identified in estimating solar radiation [10] , but the importance of air pollution 106 index has not been studied.
107
The aim of this study is to apply a RF approach for estimation of solar radiation special optical black paint is used for induction surface) with relative error of ±0.5%.
126
[ [10] , and we consider these as input variables in this study.
175
[ 
In this study, the contribution of the index of each variable is calculated from Values of statistical Nash-Sutcliffe efficiency (NSE) are used to compare the 217 performance of the models in estimating daily solar radiation. As Tables 3 and 4 show,
218
both RF and non-API RF models perform better than the empirical models. If we consider the entire dataset ("All") used in the Haikou site, RF models produced an 220 average NSE of 0.908, which is 0.058 higher than that produced by empirical models.
221
In addition, the RF models showed improvement of 0. Table 3 and Fig. 4 . seasons of spring, summer, autumn, and winter (Fig. 7a) radiation.
327
However, we consider the fact that API data is unavailable in some cities. 
CONCLUSIONS

338
This study presented an application of an RF algorithm in estimating daily solar 339 radiation. In addition, RF models were used to determine variable contribution. Solar 340 radiation, meteorological, and API data from three sites with different API conditions 341 were examined in this study. Both RF and non-API RF models were evaluated and 342 simulations of these models showed good performance. The RF models that use API 343 data outperformed both the non-API RF and empirical models. Nevertheless, the RF 344 models that use API data consistently generated lower average RMSE values and
345
better NSE values than did the non-API RF models. Specifically, at the three sites, RF 346 models produced average values of RMSE that were lower than those of non-API RF 347 models by 2.48, 1.18, and 0.41%, respectively.
348
An important feature of the RF algorithm application is that RF models can possible variables to employ in RF models. Sunshine hours were the most important 351 contributing factor in estimating solar radiation, and API data was crucial. The results
352
of this study indicate that API data is a promising complement to traditional 353 approaches for estimating solar radiation.
354
ACKNOWLEDGMENTS
355
The authors would like to thank the National Sciences Foundation of China Table 2 . Input variables for estimating solar radiation proposed in literatures. 
LIST OF TABLES
458
Models
